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pupil dilation and 18 for MRI and US-expectancy.
Pupil dilation and US-expectancy ratings: We compared
pre‐exposure pupil dilation and US-expectancy (trials 1-3)
to late fear-conditioning acquisition (trials 10-16). To exam-
ine fear acquisition, we analyzed the differential increase in
responding. Then, we assessed the effect of acoustic startle
probes on physiological and behavioral (i.e., pupil dilation,
US‐expectancy ratings) fear learning.
fMRI: Voxel-wise statistical tests were family-wise error
rate corrected for multiple comparisons (p o 0.05) for the
whole brain or the regions-of-interest (ROIs) using threshold
free cluster enhancement [3] with 5000 permutations. In
addition, we used Bonferroni correction for six ROIs,
resulting in an adjusted signiﬁcance level of 0.0083. The
ROIs were deﬁned on the basis of a recent meta-analysis of
fear conditioning studies [4] and included the dorsal ante-
rior cingulate cortex, insula, ventral striatum, thalamus and
midbrain/dorsal pons. In addition, we included the amyg-
dala because of its hypothesized involvement in fear-
potentiated startle [5].
Results: Unfortunately, fear-potentiated startle signal could
not be distinguished from MRI-scanning artefacts and could
therefore not be analyzed. Regardless of startle probes, fear
conditioning resulted in enhanced dorsal anterior cingulate
cortex, insula and ventral striatum activation. Interaction
analyses showed that startle probes diminished differential
pupil dilation between CS+ and CS- due to increased pupil
responses to CS-. A trend signiﬁcant interaction effect was
observed for US-expectancy and amygdala activation.
Conclusions: The increased pupil response to the CS- suggests
that startle probes might affect fear learning in a counter-
intuitive way: instead of enhancing fear learning it reduced
discriminative fear learning by increasing arousal to the CS-.
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Background: Alcohol use is prevalent during emerging
adulthood [1]. Most studies investigating reward processing
in alcohol users have used alcohol pictures [2] or monetary
rewards [3], which are secondary reinforcers. In the current
study, we developed a new paradigm based on the well-
known Monetary-Incentive-Delay task, in which we crucially
used beer sips as a primary reinforcer. Three different
phases can be distinguished; the anticipation of a potential
beer reward, the outcome signalling whether the beer
reward was obtained, and the delivery of the sip of beer
itself. The aims of the current study were to identify the
brain activation patterns related to all three phases, and to
investigate potential modulations by individual differences
in alcohol consumption levels. For the latter purpose, three
groups will be compared; light drinkers, at-risk drinkers and
dependent drinkers. We hypothesized that reward-related
brain areas, such as the striatum, insula and the ventrome-
dial prefrontal cortex, would be more active in the beer
than in the water condition across all three phases. More-
over, we hypothesized that the dependent group would
show the most activation in the beer4water contrasts,
followed by the at-risk group and the light drinkers.
Methods: The sample consisted of 150 beer drinking males
between the age of 18 and 25. The groups were deﬁned
using AUDIT scores [4]; light o8, at-risk 8-15, and depen-
dent 415, combined with a MINI-interview to conﬁrm
dependence in the last group. The participants were all
beer-drinking students. All participants underwent a fMRI
session in which they completed the modiﬁed MID task. The
sip of beer or water (3ml) was delivered through a tube
placed on the tongue. fMRI data was preprocessed and
analyses using SPM8.
Results: Whole brain analyses revealed that participants
showed increased activation in the medial prefrontal cortex
(mPFC) and the orbito-frontal cortex (OFC) during the
anticipation of a sip of beer compared to water. During
the outcome phase, increased activation was found in the
inferior frontal gyrus, the motor and visual cortex. During
the actual delivery of a sip of beer compared to baseline,
increased activation was revealed in the somatosensory
cortex, the OFC, the mPFC, cerebellum, amygdala and
S78caudate. Whole brain analyses investigating differences
between the three groups revealed no signiﬁcant results.
Conclusions: The results show that anticipating and receiv-
ing a sip of beer activates a number of brain regions partly
overlapping with the reward circuitry. However, in contrast
to our hypothesis, no differences were found between the
groups of drinkers. These results suggest that reward
processing of a primary reinforce may be not be as relevant
as expected for explaining individual differences in drinking
behaviour [5], as different types of drinkers seem to
attribute the same rewarding value to beer across different
phases of reward processing. We will extend the current
ﬁndings by performing more statistical tests as well as
region-of-interest analyses and using a continuous measure
of alcohol consumption. Eventually, this will give us a better
understanding of the rewarding value of alcohol consump-
tion with the ﬁnal aim to predict future hazardous drinking
patterns.
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Introduction: Antidepressants, and in particular Selective
Serotonin Reuptake Inhibitors (SSRIs), represents the standardtreatment for Major Depressive Disorder (MDD). However, their
efﬁcacy is variable and incomplete [1]. One of the main reasons
for such incomplete efﬁcacy is the poor comprehension of their
mechanism of action. A recent hypothesis, named Undirected
Susceptibility to Change, posits that SSRIs may not affect mood
per se but, enhancing neural plasticity, may render the
individual more susceptible to the inﬂuence of the living
conditions [2]. The main consequence of such view is the lack
of a univocal outcome of SSRI administration since, in a
favorable environment, the treatment leads to a reduction of
symptoms, by contrast, in a stressful environment it may lead
to a worse prognosis [3].
Aim: The aim of the present study was to test whether SSRI
administration increases the patient’s susceptibility to the
living conditions and therefore ampliﬁes the inﬂuence of
sociodemographic characteristics on mood in depressed
patients enrolled in the the Sequenced Treatment Alter-
natives to Relieve Depression-STAR*D study.
Methods: We exploited the STAR*D dataset [4] and selected
a subpopulation of 591 patients treated with Citalopram, with
similar MDD severity and overlapping treatment history. We
therefore analyzed treatment efﬁcacy between week 4 and
6 according to the dose received, either 20 or 40 mg/d, in
relation to sociodemographic characteristics considered as
proxy of the quality of the patient’s living environment. We
considered three outcome measures: (i) percent of patients
showing an improvement, measured as a reduction 3 1 in the
16-item Quick Inventory of Depressive Symptomatology self-
report (QIDS-SR16) score between week 4 and 6 (ii) percent of
patients achieving remission, measured as the attainment of a
QIDS-SR16 score £ 5 at week 6 (iii) variation in the QIDS-SR16
score between week 4 and 6. Logistic regression models were
used to assess the association between the sociodemographic
characteristics and improvement and remission rate. The
variation in the QIDS-SR16 score was analyzed with ANOVAs,
considering socio-demographic characteristics as between-
subject factors.
Results: We found that sociodemographic characteristics
affected treatment response in the same direction in the
two dose groups, but these effects reached statistical sig-
niﬁcance only in the 40 mg/d dose group. In the latter, higher
improvement rate was associated with having a working
employment status (p=0.0219), longer education
(p=0.0053), high income (p=0.01) or a private insurance
(p=0.0031), and higher remission rate was associated with
having a working employment status (p=0.0326) or longer
education (p=0.0484). The variation in the QIDS-SR16 score
was affected accordingly. In particular, in the 40 mg/d dose
group, being of Caucasian ethnicity [F(1,232)=5.334,
p=0.0218], having a private insurance [F(2,185)=4.427,
p=0.0132], a high income [F(2,225)=3.629,p=0.0281] or
more years of education [F(1,187)=11.344,p=0.0009] was
associated with a signiﬁcant larger reduction of QIDS-SR16
score.
Conclusions: Overall, our results indicate that Citalopram
ampliﬁes the inﬂuence of the living conditions on
mood. These ﬁndings provide a potential explanation
for the variable efﬁcacy of SSRIs and might lead to
develop personalized strategies aimed at enhancing their
efﬁcacy.
